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Part I Basic Digital Circuits 

- combinational 

- sequential 

- state machines and ASM charts 

Part II I/O Modules 

- video 

- serial communication 

- keyboard 

- mouse 

Part III PicoBlaze Microcontroller 

- block diagram 

- instruction set 

- I/O interface 

- interrupts 



Topics 


VHDL: 

- writing testbenches 

- writing synthesizable RTL level code in VHDL 

FPGAs: 

- architecture of FPGA devices 

- embedded resources (memories, DSP units) 
-tools for the computer-aided design with FPGAs 

- current FPGA families & future trends 
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What is an FPGA? 
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Two competing implementation 
approaches 


ASIC 

Application Specific 
^ Integrated Circuit y 

• designed all the way 
from behavioral description 
to physical layout 

• designs must be sent 
for expensive and time 
consuming fabrication 

in semiconductor foundry 


' FPGA 

Field Programmable 
Gate Array 

v J 

• no physical layout design; 
design ends with 

a bitstream used 
to configure a device 

• bought off the shelf 
and reconfigured by 
designers themselves 


FPGAs vs. ASICs 


ASICs 


High performance 


Low power 


FPGAs 
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Low cost (but only 
in high volumes) 


Low development costs 


Short time to the market 


Reconfigurability 




FPGA Design process (1) 



XU 


Specification (Lab Assignments) 


On-paper hardware design 
(Block diagram & ASM chart) 


XU 



VHDL description (Your Source Files) 

Functional simulation 
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Post-synthesis simulation 
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FPGA Design process (2) 


-J3U Implementation 



Timing simulation 





Configuration 



On chip testing 





Simulation Tools 


ISim 


Active-HDL™ 

Complete tPtlA Verification Environment 


Model Sim, 



FPGA Synthesis Tools 


flXIUNX’ 

XST 


synopsys* 


Synplify 8 Premier 



Logic Synthesis 


VHDL description 


Circuit netlist 


architecture MLU_DATAFLOW ofMLUis 

signal Al:STD_LOGIC; 
signal Bl:STD_LOGIC; 
signal Yl:STD_LOGIC; 

signal MUX O, MUX1, MUX_2, MUX 3: STDLOGIC; 
begin 

Al<=Awhen (NEGA-O') else 
not A; 

B 1<=B when (NEG_B='0') else 
not B; 

Y<=Y1 when (NEG_Y='0') else 
not Y 1 ; 

MUX_0<=A1 and Bl; 

MUX_1<=A1 or B 1 ; 

MUX_2<=A1 xor Bl; 

MUX_3<=A1 xnor B 1 ; 

with (LI & LO) select 

Y1<=MUX_0 when "00", 

MUX1 when "01", 
MUX 2 when "10", 
MUX 3 when others; 

end MLU DATAFLOW; 




FPGA Implementation 


• After synthesis the entire implementation 
process is performed by FPGA vendor tools 


HXIUNX 





Xilinx FPGA Tools 


ECE Labs 


Xilinx ISE 
Design Flow 

Xilinx ISim or 

Mentor Graphics ModelSim SE 
Xilinx XST or 

Synopsys Synplify Premier DP 

Xilinx ISE Design Suite (IDE) 


Aldec Active-HDL 
Design Flow 

p Aldec Active-HDL (IDE) 

_ Xilinx XST or 
Synopsys Synplify Premier DP 

- Xilinx ISE Design Suite 


- simulation 

- synthesis 

_ implementation 


Design Process control from Active-HDL 






Xilinx FPGA Tools 


Home 


Xilinx ISE 
Design Flow 

Xilinx ISim 

Xilinx XST 
(restricted) 

Xilinx ISE/WebPACK (IDE) 
(restricted) 


Aldec Active-HDL 
Design Flow 

- Aldec Active-HDL 
Student Edition (IDE) 

- Xilinx XST 
(restricted) 

_ Xilinx ISE/WebPACK 
(restricted) 


- simulation 

- synthesis 

_ implementation 
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